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Article Info  Abstract 
  This research aims to find out the mathematics elements (ethnomathematics) in 
Pendem Temple. The method that will be used in this research is qualitative 
method with ethnography approach. The data that will be used is data from 
literature study, observation, documentation, and interview. Observation and 
documentation will be used to identify ethnomathematics in Pendem Temple. 
While, literature study and  interview will be used to know deeper about the 
culture values in the Pendem Temple. The result of this research is there are 
mathematics elements (ethnomathematics) in Pendem Temple, they are : the 
rectangle concept,right triangle, circle, reflection, and solid geometry. In this 
term can be concluded that mathematics enters in every life aspects, for example 
in culture aspect.  
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Introduction 
 
As a former center of the kingdom of Ancient Mataram, Magelang Regency is an area rich in historical heritage. 
Many sites and temples in Magelang such as Borobudur Temple, Mendut Temple, Pawon Temple, Ngawen 
Temple, Pendem Temple and many more. Noted there are about 15 temples in Magelang Regency. Pendem 
Temple itself is still classified as a temple that is not well known by most people. 
 
Ethnomatematics is a process for finding relationships between mathematics and culture (Zhang & Zhang, 2010: 
152). The term ethnomatematics was first introduced by D'AAbrobroo. According to 
D'Ambrosioethnomatematics can be interpreted as mathematical practices in a cultural group that can be identified 
as mathematical ideas of study (D'Ambrosio, 1985: 45-46). The intended mathematics practices include encoding, 
calculating, measuring, classifying, concluding, modeling, and so on. The cultural groups in question are cultural 
groups such as tribal communities, labor groups, children of certain age groups and professional classes through 
jargon, codes of ethics, myths, symbols. 
 
In language, ethnomatematics comes from the words ethno / culture and mathematics. According to Raymond 
William (in Barker, 2003: 65) culture is the whole and the uniqueness of the way of life. In this case culture is 
formed on the activities and meanings produced by humans in living their daily lives. According to the KBBI 
(2008: 226) culture is the mind, the mind, the customs and traditions. From this it can be said that culture is 
something unique that results from human habits and thoughts. As for the understanding of mathematics itself is 
very much. Mathematics can be said as a science that is based on agreement (axiomatic) and has a deductive 
mindset. In terms of ethnomatematics education can be said as realistic mathematics learning because it uses a 
concrete example of everyday culture as a learning material for mathematics. 
 
Today, culture is increasingly forgotten. Many people begin to forget that they don't even know the local culture, 
including the Pendem Temple. For this reason, researchers want to introduce Pendem Temple to the general 
public. Pendem Temple is one of three Hindu temples in the Sengi Temple complex in Candipos Hamlet, Sengi 
Village, Dukun District, Magelang Regency. Together with two other temples namely the Asu temple and the 
Lumbung temple, this temple was estimated to be built in 880 AD, namely during the Ancient Mataram Kingdom 
under the reign of Rakai Kayuwangi Dyah Lokapala. Pendem Temple can be seen in the following Figure 1. 
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Figure 1.Pendem Temple 
 
Method 
 
This research uses a qualitative research method with ethnographic approach. Qualitative research can be 
interpreted as a process for understanding complex human interactions (Catherine in Sarwono, 2006: 193). In 
qualitative research, research is more oriented towards exploration and emphasizes the inductive mindset 
(Hasibuan, 2007: 151). While the ethnographic approach itself can be understood as an attempt to re-describe the 
world that can enrich culture with innovative ideas (Barker, 2003: 93-94). 
 
The subject of this study is Pendem Temple, located in Candipos Hamlet, Sengi Village, Dukun District, Magelang 
Regency. In collecting data, the research instrument used was the researcher himself. Data collection is carried 
out by means of literature study, observation, documentation, and interviews. Observation and documentation 
activities are intended to find mathematical elements at the Pendem Temple cultural site. While literature study 
and interview activities are intended to better understand deeply the history and cultural values contained in the 
Pendem Temple cultural site. In this study data analysis was conducted using the Miles and Huberman method 
which includes data reduction, data display, and conclusion drawing and verification (Miles and Huberman, 1984: 
10-11).  
 
 
 
Results and Discussion 
 
Based on the results of exploration, Pendem Temple has several ethno-mathematical objects. Some 
ethnomatematics objects in Candi Pendem are as follows on Figure 2. 
 
 
 
Figure 2. Mathematical modeling of Pendem Temple rocks 
 
Pendem Temple is composed of andesite rocks which are mostly rectangular in shape. From the results of the 
modeling in Figure 2, it was found that the stone has 4 vertices, for example ABCD. After being measured and 
analyzed, it was found that the rocks making up the temple had a rectangular concept. The properties of the 
rectangles obtained from the reliefs are: 
1. Has 4 vertices 
2. 𝐴𝐵 =  𝐶𝐷 and 𝐵𝐶 =  𝐴𝐷 
3. ∠𝐴 =  ∠𝐵 =  ∠𝐶 =  ∠𝐷 =  90° 
4. AB is parallel to CD and AD is parallel to BC 
5. Has two rotary symmetries and two folding symmetries (Figure 3 and Figure 4) 
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Figure 3. Symmetry of Turning the Temple Rock 
 
 
Figure 4. Temple Rock Folding Symmetry 
 
In addition, the concept of a rectangle can also be found in the reliefs contained in the Pendem Temple (Figure 5) 
 
 
 
Figure 5. Mathematical modeling of the Pendem Temple relief 
 
In figure 5, it can be seen that the reliefs at the Pendem Temple depict plants in the form of tendrils coming out 
of the vase. In addition there are also pictures of birds on the right and left. Birds and plants teach that humans 
live in nature and cannot live without nature. Therefore, humans must protect nature from damage. 
 
In addition to the rectangular concept, the Pendem Temple can also be found on another flat concept. The concept 
can be found on the stairs of Pendem Temple. After being modeled in mathematics, the following form is obtained 
on Figure 6. 
 
Figure 6. Mathematical modeling on the stairs of Pendem Temple 
 
Figure 6 shows if there is a right triangle concept on the stairs of Pendem Temple. As for the properties of the 
triangle obtained from the reliefs are: 
1. Has 3 vertices 
2. ∠𝐵 90° so ∠𝐴 +  ∠𝐶 =  90° 
3. 𝐴𝐵 ≠  𝐵𝐶 ≠  𝐴𝐶 
4. Does not have folding symmetry and rotary symmetry 
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At the foot of the temple, there are a kind of holes that are arranged less neatly and resembles a game of dakon. 
Dakon is one of the typical Indonesian games. Even so, it is thought these holes were not made from the start. 
Because of the age of the temple, it is assumed that these circles were made by the community around the temple 
in ancient times. After being modeled and analyzed, it can be seen that the results of modeling are in the shape of 
a flat circle, as Figure 7. 
 
Figure 7. Mathematical modeling of the hole in the foot of Pendem Temple 
 
The properties of the circle that can be known from the results of modeling the hole at the foot of the Pendem 
Temple are as follows: 
a. Point O is the center of the circle 
b. OA = OB is the radius of the circle 
c. AB = circle diameter 
d. Has infinite folding symmetry 
At the foot of the temple can also be found another concept of a flat build. After being modeled and analyzed, 
there is the concept of a rectangle and trapezoid at the foot of the temple, as Figure 8. 
 
 
 
Figure 8. Mathematical modeling at the foot of Pendem Temple 
 
From the results of modeling, obtained the properties of rectangles as follows: 
1. Has 4 vertices. 
2. 𝐴𝐵 =  𝐶𝐺 =  34 𝑐𝑚 and 𝐴𝐺 =  𝐵𝐶 =  13 𝑐𝑚. 
3. AB is parallel to CG and AG is parallel to BC 
4. 𝐴𝐶 =  𝐵𝐼 
5. ∠𝐴 =  ∠𝐵 =  ∠𝐶 =  ∠𝐺 =  90° 
 
While the properties of trapezoid that can be found from the stone are: 
1. Have 4 corner points 
2. GD is parallel to EF 
3. ∠𝐺 =  ∠𝐹 =  90° so ∠𝐷 +  ∠𝐸 =  180° 
 
In addition to the concept of a flat figure, there are also other concepts in the Pendem Temple. In the temple 
decoration section can be found the concept of reflection that can be accommodated on Figure 9. as follows; 
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Figure 9. Mathematical modeling of Pendem Temple decoration 
 
In Figure 9, if a vertical line is drawn right in the middle of the decoration, we can find the concept of reflection. 
In the temple decoration modeling, the ABCDE shape is reflected on the y-axis to produce an A'B’C’D’E build. 
The reflection matrix for the y-axis [
0 1
1 0
]. So suppose A coordinates (x, y), then 𝑅(𝐴) = 𝐴′ =
(
−𝑥
𝑦 ) (
0 −1
1 0
) = (
𝑥
𝑦) 
 
After being analyzed, the properties of reflection in the Pendem Temple decoration are as follows: 
1. ABCDE field size = A’B’C’D’E field size ’ 
2. The distance of each point to the mirror is equal to the distance of each image to the mirror. 
3. The direction of the plane and the shadow are the opposite. 
 
In Pendem Temple, mathematical elements can also be found in the form of building space. Figure 10 below 
shows that there is a beam concept in the Pendem Temple, precisely in the well located in the middle of the temple 
building. 
 
 
 
Figure 10. Mathematical modeling of Pendem Temple wells 
 
The properties of the blocks that can be found in the Pendem Temple well are: 
1. 𝐸𝐹 =  𝐺𝐹 =  𝐴𝐵 =  𝐶𝐷 
2. 𝐹𝐺 =  𝐸𝐻 =  𝐵𝐶 =  𝐴𝐷 
3. 𝐵𝐹 =  𝐶𝐺 =  𝐷𝐻 =  𝐴𝐸 
 
From the measurement results, it is known that EF = GH = 222 cm and FG = EH = 223 cm. While the depth BF 
= CG = DH = AE = 281 cm. From here we can calculate the volume of wells in the Pendem Temple, which are: 
Volume =  𝑝 ×  𝑙 ×  𝑡 =  222 ×  223 ×  281 =  13911186 𝑐𝑚3  =  13.9 𝑚3 
 
Conclusion  
 
From the results of the study, it can be concluded that in Pendem Temple there are several mathematical elements 
such as rectangles, right triangles, circles, beams, and even reflection. This shows that mathematics entered all 
fields, including culture. 
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Recommendations 
 
This research is only limited to exploration. It is expected that with the results of this study, further research can 
be developed in which the mathematical elements contained in the Pendem Temple can be developed into learning 
materials in schools which now still mostly refers only to books. 
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